Acquired FANCA dysfunction and cytogenetic instability in adult acute myelogenous leukemia.
Myelodysplastic and leukemic stem cell clones that evolve in children and adults with Fanconi anemia universally bear complex cytogenetic abnormalities. The abnormalities are generally recurring deletions or chromosomal loss and involve precisely the same chromosomes with the same frequency as has been described in marrow cells from patients with secondary acute leukemia induced by alkylating agents. Reasoning that acquired Fanconi anemia protein dysfunction might contribute to cytogenetic instability in secondary acute myelogenous leukemia (AML) cells, we analyzed leukemic cells bearing characteristic complex cytogenetic defects obtained from a 68-year-old man whose lymphoblasts showed no evidence of Fanconi anemia. Unlike the lymphoblasts, this myeloid leukemia cell line (UoC-M1) was hypersensitive to mitomycin-C (MMC) and diepoxybutane (DEB) and exhibited a marked decrease in nuclear FANCA, FANCG, and FANCD2-L. Retroviral transduction of FANCA significantly reduced MMC sensitivity but FANCF, FANCG, and FANCC did not. Overexpression of FANCA restored levels of both FANCA and FANCG, whereas overexpression of FANCG or FANCC did not restore FANCA levels. The molecular mass of cytoplasmic FANCA, FANCG, FANCC, and nuclear FANCD2 were normal. All exons of FANCA and FANCG were sequenced, and no mutations were found. We conclude that perturbations of as yet unidentified factors that govern the binding activity or intracellular localization of FANCA may promote cytogenetic instability and clonal progression in patients with AML who do not have Fanconi anemia.